Introduction. Hodgkin's lymphoma (HL) presenting either with primary bowel involvement or with cholestasis is unusual. The combination of primary gastrointestinal HL presenting with cholestasis and ductopenia has not been previously described. Case Report. We present a case of primary gastrointestinal HL with evidence of liver involvement, but also with prominent ductopenia on liver biopsy and associated intrahepatic cholestasis. A 50-year-old man with a history of Crohn's disease presented with a bowel obstruction, for which he underwent a small bowel resection. Histology revealed HL. His course was complicated by cholestatic liver failure. A subsequent liver biopsy revealed both focal involvement by lymphoma and ductopenia, resembling vanishing bile duct syndrome (VBDS). He was treated with chemotherapy with improvement in his cholestasis, but he eventually succumbed due to further complications of his disease and treatment toxicities. Conclusion. This case of primary gastrointestinal HL associated with ductopenia does not meet classic criteria for VBDS, but the clinical presentation and pathology are suggestive of a VBDS-like paraneoplastic process. Therapies for HL in the setting of cholestatic liver failure require special consideration, but some reports of durable remissions and recovery of liver function have been reported.
An Unusual Presentation of Liver Failure in a Patient with Primary Gastrointestinal Hodgkin's Lymphoma
Hodgkin's lymphoma (HL) presenting with primary bowel involvement is a unique clinical entity that represents less than 5% of gastrointestinal (GI) lymphomas [1] . More recent criteria for classification of primary GI lymphomas include cases where the bulk of tumor or the dominant disease site involves the GI tract, even in the setting of regional or distant disease sites [2, 3] . An equally uncommon clinical presentation of HL is that of cholestatic liver failure, which may be the result of intrahepatic lymphomatous involvement, extrahepatic compression from mass lesions, or toxic reactions to medications or ionizing radiation. A rare paraneoplastic syndrome previously described in association with HL presenting with cholestatic liver failure is the vanishing bile duct syndrome (VBDS), a subtype of idiopathic cholestasis (IC) [4] [5] [6] . Clinical signs of VBDS include intrahepatic cholestasis and evidence of loss of bile ducts (i.e., ductopenia) on biopsy, but without direct involvement of the liver by lymphoma [7] . Outcomes in cases of VBDS and IC range from complete resolution of liver abnormalities with appropriate therapy to permanent hepatic failure and death [5] . There have been multiple case reports of HL-related VBDS and IC, all of lymph node origin [5] . We report a case of primary GI HL with evidence of liver involvement, but also with prominent ductopenia on liver biopsy and associated intrahepatic cholestasis. To our knowledge, there has not been a reported case of primary GI HL associated with prominent ductopenia.
A 50-year-old man underwent colonoscopy for evaluation of bloody diarrhea, which demonstrated patchy inflammation of the terminal ileum and colon, suggestive of Crohn's disease. He was treated with sulfasalazine and experienced improvement in his diarrhea. Four years later, he developed worsening abdominal pain, fevers, intermittent bloody diarrhea, anemia, and a 50-pound unintentional weight loss over six months. Computerized tomography (CT) imaging showed small bowel thickening and partial small bowel obstruction. He was treated with steroids and antibiotics with improvement in his symptoms. As his steroids were tapered over several weeks, he developed recurrent abdominal pain and fevers and had an additional 20-pound unintentional weight loss. Repeat CT imaging revealed marked bowel wall thickening, an enhancing stricture in the distal ileum, and a complex fluid collection within the mesentery communicating with the distal ileum consistent with an abscess. Multiple small adjacent mesenteric lymph nodes (<1.5 cm) were suspected to be reactive. There was no significant hepatosplenomegaly, and his liver function tests at the time were significant only for an elevated alkaline phosphatase of 964 U/L (normal 30-130 U/L).
He was started on broad-spectrum antibiotics and underwent a small bowel resection. He continued to have intermittent fevers, despite appropriate antibiotic therapy and a complete infectious workup. He was discharged when he was able to take oral medications but was readmitted the following day with worsening abdominal pain. On physical exam, he appeared jaundiced. Initial laboratory tests were as follows (normal ranges): total bilirubin 10.0 mg/dL (≤1.4 mg/dL), direct bilirubin 7.8 mg/dL, alkaline phosphatase 447
, creatinine 0.7 mg/dL (0.6-1.3 mg/dL), and ESR 78 mm/hr (≤15 mm/hr). Hepatitis B, hepatitis C, and HIV serologies were normal. He underwent an emergent exploratory celiotomy, small bowel resection, and repair of an anastomotic leak. Postoperatively, his bilirubin continued to rise to 23.4 mg/dL, and his creatinine increased to 4.8 mg/dL, prompting initiation of hemodialysis.
During the postoperative period following repair of the anastomic leak, the pathology from the initial bowel resection returned showing a transmural chronic inflammatory infiltrate with a background of histiocytes, lymphoctyes, and reactive plasma cells. There were large atypical, binucleated cells noted on histology which stained strongly with CD15, CD30, and Epstein Barr virus-encoded RNA (EBER), and were negative for CD45 and CD20, a pattern characteristic of Reed-Sternberg cells in HL (Figures 1(a)-1(b) ). The final diagnosis was Epstein-Barr virus-(EBV-) positive classical Hodgkin's lymphoma. A bone marrow biopsy was negative for involvement by lymphoma. A core liver biopsy containing 15 portal tracts showed architecturally intact liver with a mixed inflammatory infiltrate comprised of neutrophils, plasma cells, histiocytes, and scattered lymphocytes and eosinophils within the portal tracts. A few of the portal tracts contained occasional larger cells with atypical lobated nuclei that were morphologically and immunophenotypically similar to the larger binucleated cells seen in the bowel (Figures 1(c)-1(d) ), consistent with liver involvement by HL. The liver biopsy also showed evidence of ductopenia, with interlobular ducts present in only eight of the fifteen portal tracts. Most interestingly, there was evidence of ongoing ductal injury within the remaining ducts, with demonstration of intraepithelial lymphocytes, periductular neutrophils, and vacuolated cholangiocytes (Figure 2(a) ). While difficult to appreciate by H&E staining, immunohistochemical staining for cytokeratins AE1-3 highlighted a concomitant proliferation of misshapen ductules around the periphery of the portal tracts (Figures 2(b)-2(d) ).
No evidence of biliary ductal obstruction was found by ERCP. Chemotherapy options for treatment of his HL were limited by his liver failure, renal failure, and poor functional status. He was initially treated with high dose intravenous steroids, with improvement of his liver and renal function. He was transitioned to a modified MOPP regimen, with omission of vincristine and procarbazine due to his renal and liver dysfunction. He received three cycles of a modified MOPP regimen with mechlorethamine and prednisone and had recovery of his kidney function with normalization of his serum creatinine and improvement in his liver function. His total bilirubin improved to as low as 1.9 mg/dL after 2 cycles of modified MOPP chemotherapy, and his alkaline phosphatase reached a nadir as low as 516 U/L. Unfortunately, his functional status did not improve, and he had multiple further complications including pneumonia, decubitus skin ulcers, severe malnutrition, and steroid myopathy. He was hospitalized with Clostridium difficile colitis during cycle 3 of chemotherapy, with a rapid decline despite appropriate antibiotics and supportive measures; he ultimately died during the course of that hospitalization.
This case involved an atypical presentation of primary bowel involvement by HL with a unique pattern of cholestatic liver failure that cannot be entirely attributable to direct liver infiltration by lymphoma. The classic definition of VBDS excludes patients with liver involvement by HL, as VBDS is thought to be due to a paraneoplastic process rather than direct involvement by HL [5] . Patients with cholestatic liver failure related to direct liver involvement by HL may have some focal portal tract obliteration related to the inflammatory lymphomatous infiltrate but do not demonstrate frank ductopenia [4] [5] [6] . While this case does not meet the criteria for VBDS due to the presence of liver involvement by HL, the pathology suggests that the observed cholestatic liver failure is likely related to both direct lymphomatous invasion of the liver and a potential paraneoplastic process with associated ongoing intrahepatic duct destruction resulting in ductopenia. These observations support the postulate proposed by Liangpunsakul et al. that VBDS is preceded by "early-stage" ductal injury that eventually leads to frank ductopenia [8] . Other hypotheses as to the etiology of ductopenia in VBDS include the presence of cytokines produced by Reed-Sternberg cells that result in hepatotoxicity in select hosts. Such cytokine-mediated cholestasis could result in liver injury through antibody-mediated mechanism or through direct hepatotoxic properties of the cytokine molecule itself [8] . If this theory of cytokine-mediated liver failure is valid, then it would potentially explain the disproportion between the subtle lymphomatous liver infiltration in this patient in relation to the severe degree of cholestatis.
Primary GI HL involving the bowel has been associated with inflammatory bowel disease (IBD) in several case reports [9] [10] [11] [12] . Kumar et al. reported 4 cases of GI HL with concurrent EBV infection, with two of the cases occurring in patients with Crohn's disease. DeBenedet et al. described a patient who presented with VBDS and was later diagnosed with HL and IBD. Interestingly, there is one case report of VBDS associated with chronic EBV infection [13] . As EBVpositive HL is relatively common (comprising 20%-50% of HL cases in North America and Europe), [14] it remains unclear if EBV infection is a contributing factor in the rare complication of VBDS.
The treatment strategy for this patient was complicated by his liver failure, renal failure, and poor nutritional status. Chemotherapy with nitrogen mustard agents and steroids may be considered in the setting of liver failure, and there have been successful reports with this approach in HL patients with hepatic dysfunction [11, 15] . This treatment approach was employed for our patient, with marked improvement initially in his liver and renal dysfunction. There are additional data reporting success with radiotherapy in patients with VBDS and HL [5] . However, definitive radiotherapy was not a feasible option in this case of primary GI HL. Ultimately, a primary goal of therapy for HL complicated by VBDS or other IC syndrome is to achieve enough improvement in organ dysfunction as to allow for transition to more definitive therapies (i.e., ABVD chemotherapy regimen) that have reasonably high rates of durable long-term remissions.
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